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The Microeconomics of Changing Income 
Distribution in Malaysia * 
Gary S. Fields and Sergei Soares 
Revised Version: February, 2002 
I. The Facts and the Questions Asked 
The Malaysian income distribution has exhibited major changes over the 
twenty-four years from 1973 to 1997 for which data are available. Real average per 
capita income increased by 2.5 times, the absolute poverty rate fell from over fifty 
percent of the population to under 8 percent, income inequality decreased, and ethnic 
disparities narrowed (World Bank, n.d.). This record has caused Malaysia to be cited 
as a successful case of growth with redistribution (Ahuja et al, 1997). 
Within this overall period, however, both the growth and the distribution 
experience were uneven. Economic growth was much slower in the 1984-89 period (just 
a 1.6% average annual increase in real GDP per capita). Also, income inequality followed 
two distinct phases. The first phase, from 1973 to 1989, was marked by falling income 
inequality. This was reversed, however, from 1989 to 1997, during which time income 
inequality rose. But because the changes in inequality in both periods were modest 
relative to the magnitude of economic growth, poverty in Malaysia fell continuously, 
albeit at a slower rate during the slow growth years of the 1980s. 
This study uses data from Malaysia's Household Income and Expenditure 
Surveys to quantify the importance of different factors in accounting for the changes 
in Malaysia's income distribution between 1984 and 1989 ("Period 1") and between 
1989 and 1997 ("Period 2"). These particular years were chosen, because 1997 is the 
*
 The authors are very grateful to François Bourguignon, Francisco Ferreira, and Nora Lustig for their 
support and encouragement at all stages of the project. 
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most recent available survey, 1984 is the earliest survey comparable to 1997,1 and 
1989 is important for three reasons: 
1. Income inequality fell until 1989 and rose thereafter. 
2. Economic growth was slow in 1984-89 and fast in 1989-97. and 
3. 1989 is the closest year to the beginning of Malaysia's National 
Development Policy, which placed heightened emphasis on the 
eradication of hardcore poverty. 
The analysis is therefore divided into these two periods, in order to be able to 
assess the factors responsible for the falling inequality in the first period and the 
rising inequality in the second. We shall also look at the factors accounting for rising 
mean income and falling poverty in the two periods. All data are expressed in 
constant 1997 ringgit. 
Two aspects of the income distribution are examined here, and each is 
measured both non-parametrically and parametrically. The two aspects are location 
and inequality. 
The locational aspect gauges the level of income. The location of any given 
income distribution is depicted using a quantile function, also called a Pen Parade: 
y = F-1(p) (i.e., the income amount corresponding to the household at the p'th 
position in the income distribution). Locational differences are depicted non-
parametrically by comparing quantile functions. We also present two summary 
measures of locational differences: differences in means and differences in poverty 
headcount ratios. 
The inequality aspect tells us how dispersed a given income distribution is. 
The inequality of any given income distribution is depicted by a Lorenz curve, and 
non-parametric inequality comparisons may be made by comparing these curves. In 
1
 The 1973 Post-Enumeration Survey was not fully comparable with the surveys in later years. 
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addition to Lorenz curves, two summary measures of inequality are also used: Gini 
coefficients and Theil indices. 
The location of the distribution, measured non-parametrically by a quantile 
function, gives the income amount in real Malaysian ringgit for households at each 
percentile of the per capita income distribution. These quantile functions are shown 
in Figure 1. In the 1989-97 period, there was a clear upward movement, which 
means that at every part of the income distribution, incomes grew. For the 1984-89 
period, though, the quantile curve comparisons are much less clear from visual 
inspection -- this, because per capita among the households in the Household 
Income and Expenditure Surveys grew at only half-a-percent per year during that 
period – and so the levels curves in Figure 1 are supplemented by difference curves 
shown in Figure 2. At each centile of the income distribution, these difference curves 
display the amount by which that centile's income rose or fell between the base year 
and the final year. We see in the upper panel of Figure 2 that the differences are all 
positive, which is another way of establishing that incomes were higher at every 
position in the income distribution in 1997 than in 1989.2 This is not the case, 
however, for the earlier period: although incomes rose throughout most of the 
income distribution between 1984 and 1989, they fell in the richest three centiles, 
according to these data. 
To supplement these dominance comparisons, we calculated two measures of 
location -- the mean income and the poverty headcount ratio – for each of the two 
periods.3 These measures show that incomes were generally rising in both periods: 
2
 This is also called first order stochastic dominance. It implies that for any poverty line, high or low, a 
smaller percentage of individuals are in poverty in the dominating distribution (in this case, 1997) than in 
the dominated one. 
The poverty line used in this study is half the 1984 median per capita household income. 
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Location 
Location of Actual Distribution of 
Per Capita Household Income in 
1984 and 1989 (Period 1) 
Mean 
Actual value, 1984 3,637.76 
Actual value, 1989 3,752.74 
Actual change +3.2% 
Location of Actual Distribution of 
Per Capita Household Income in 
1989 and 1997 (Period 2) 
Mean Pov Hdct 
Actual value, 1989 3,752.74 33.7% 
Actual value, 1997 7,070.29 14.4% 
Actual change +88.4% -57.3% 
In summary, although incomes in the 1984-89 period did not become 
uniformly higher, the two most commonly-used locational measures– the mean 
income and the poverty headcount ratio (viz., the fraction of people below a fixed 
real income amount) – show a shift towards higher incomes overall. 
The second aspect of the income distribution studied here is the inequality 
aspect. This is measured non-parametrically by a Lorenz curve, which depicts the 
cumulative percentage of income received by each cumulative percentage of 
households, ordered from lowest income to highest. The forty-five degree line 
represents a perfectly equal distribution of income. Therefore, when one Lorenz 
curve lies closer to the forty-five degree line than another, which is termed "Lorenz 
dominance," the first income distribution is more equal than the second This means 
that, as shown by Atkinson (1970) and others, any inequality index obeying the 
principle of transfers will show lower inequality for the dominant distribution vis-à-
vis the dominated one. Figures 3 and 4 depict a dominance relationship in both 
periods: household income inequality fell in Malaysia from 1984 to 1989 and rose 






inequality indices – the Gini coefficient and the Theil index – also exhibit falling 
inequality in the first period and rising inequality in the second: 
Inequality 
Inequality of Actual Distribution 
of Per Capita Household Income 
in 1984 and 1989 (Period 1) 
Gini 
Actual value, 1984 0.4856 
Actual value, 1989 0.4610 
Actual change -5.1% 
Inequality of Actual Distribution 
of Per Capita Household Income 
in 1989 and 1997 (Period 2) 
Gini Theil 
Actual value, 1989 0.4610 0.4161 
Actual value, 1997 0.4993 0.5051 
Actual change +8.3% +21.4% 
These, then, are the basic distributional changes to be explained, about which 
we ask the following questions: 
1. Which factors contributed how much to the increase in household income 
levels and the fall in absolute poverty in the 1984-89 and 1989-97 
periods? 
2. Which factors contributed how much to the falling income inequality 
from 1984 to 1989 and the rising income inequality from 1989 to 1997? 
The factors to be examined are changes in households' demographic 
characteristics, their productive assets, individuals' labor force participation 
decisions, their opportunities for working in various occupational positions, and the 







Due to lack of data, we have not been able in this study to investigate the 
ethnic dimension of changing income distribution. This is a question of vital national 
interest that remains to be explored in the future. 
The relative weights of these various factors are quantified using logistic and 
linear regressions combined in various ways to simulate counterfactual distributions 
of income. The basis is a two-equation model, the first of which estimates the 
determinants of occupational position and the second the determinants of earnings 
conditional on being in a given occupational position. The simulations then involve 
replacing one year's coefficients or determinants by those from the other year and 
gauging how different the distributions are. Section II of the paper details the overall 
methodology. Section III presents the results of the estimation phase. Section IV then 
gives the simulation methodology and results. Conclusions are summarized in 
Section V. 
II. Methodology 
The analysis proceeds by representing the actual income distributions, 
deriving the simulated income distributions, and comparing the several simulated 
distributions' ability to fit the actual changes in location and inequality in the 1984-
89 and 1989-97 periods. 
The actual income distributions 
Let Yhx represent the income of household h at time x. Household income is the 
sum of labor earnings in wage employment, labor earnings in self employment, and other 
income, summed over all members, all at time x: 
Yhx = 2ieh Yix. 
7 
Household income depends on the demographic make-up of the household, 
the characteristics of various household members, the productive assets they own, 
and the returns these productive assets earn in wage employment and in self-
employment.4 This function may be formalized thus: 
Yhx = Hx (XDhx, XHhx, YOhx, Qhx; px, K) 
where 
Yhx = Income of household h at time x, 
Hx = Income-generating function at time x, 
XDhx = Vector of demographic characteristics of household h at time x, 
XHhx = Productive assets owned by household h at time x, 
YOhx = Other income received by household h at time x, 
Qhx = [(Siw), (sise), (r)iw), (r)ise)] = Unobserved residuals in the equations 
determining household members' labor earnings in wage employment (siw), labor 
earnings in self-employment (sise), participation in wage employment (riw), and 
participation in self-employment (r\ise), 
px = (pwx, psex) = Regression coefficients in the wage and self-employment 
equations, 
K = (Vz, Xsez) = Multinomial logit coefficients in the wage employment and 
self-employment participation equations. 
Next, we shall aggregate the observations on each household into an overall 
economy-wide income distribution. Let XDX, XHX, YOx, and Qx be vectors denoting 
the corresponding random variables in the population as a whole. Given the 
regression coefficients px and the logit coefficients K the actual distribution of 
household incomes at time x can be written as 
Dx = D[XDX, XHX, YOx, Qx; px, U 
4
 Earnings also depend on hours worked in each type of employment, but hours information is not present 
in the Malaysian data. 
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Next, the XDX and XHX factors are regrouped into two overlapping sets: those 
characteristics that enter into the determination of labor earnings (Xx) and those that 
enter into the determination of occupational position (Zx). Thus, the distribution of 
household incomes at time x may be rewritten as 
DX = D[XX, Zx, YOx, Qx;px, k ] . 
Finally, these relationships are parameterized using two basic equations: (i) a 
system of occupational position equations, which determines the likelihood that a 
given person will be a wage employee, self-employed, or a non-earner (either an 
unpaid family worker or economically inactive), and (ii) an earnings equation, which 
predicts the individual's earnings within that occupational category. Specifically: 
Prob(i=self employed), = A(Aj=1x Zijx + r)ijx) 
Prob(i=wage employee), = A(^j=2x Zijx + r)ijx) 
and 
ln Yijx = pjx Xijx + si jx , 
where 
A(.) is the logistic function, 
Xjx is a set of logit coefficients determining occupational position (wage 
employee, self-employed, or non-earner) of individual i at time x, 
Zix is a set of determinants of occupational position, 
Tiijx are the residuals in the occupation equation, 
lnYijx is the logarithm of labor income of individual i in occupational position 
j at time T, 
pjx is a set of linear regression coefficients, 
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Xijx is a set of determinants of labor income, 
and 
sijx are the residuals in the earnings equation. 
The simulated income distributions 
To simulate the contributions of groups of explanatory factors to the change 
in the economy-wide distribution between one year t and another t', the year t' values 
are substituted in place of the year t values in 
Dx = D[XX, ZX,YOX, Qx; px, X,], 
holding the other values constant when possible. Five such simulations shall be 
performed: 
i. The "effect of changing the whole reward structure" is defined as the 
change in the income distribution that would be realized if the year t' values of p are 
used instead of the year t values: 
Btt' = D[Xt, Zt, YOt, Qt ; Pr, Xt] - D[Xt, Zt, YOt, Qt ; Pt, Xt] . 
ii. Similarly, the "effect of changing the whole occupational position 
structure" is estimated by using the year t' values of X rather than the year t values: 
Ott' = D[Xt, Zt, YOt, Qt ; Pt, M - D[Xt, Zt, YOt, Qt ; Pt, Xt] . 
iii. The "effect of changing the whole population structure" is defined as the 
income distribution that results when the Xs and Z's in year t are replaced by those 
in year t': 
10 
Ptt' = D[Xt«, Zf, Y°t., Or; pt, h] - D[Xt, Zt, Y°t, Qt ; pt, At] 5 
It may be noted that the counterfactual distribution used in describing the change in 
population structure from t to t' is the same one used in describing the change of 
both the reward and occupational structures from t' to t. What makes the two 
expressions different is the reference distribution with which the counterfactual is 
compared. 
iv. We may be interested also in the effect of a change in the returns to the 
k'th characteristic alone. This is done by replacing pk in year t by its value in year t', 
while simultaneously keeping average income constant. Obviously, such a change is 
meaningful only for analyzing inequality changes.6 
v. Finally, we may also be interested in the effect of changes in the quantities 
of a single characteristic such as education. Our way of estimating the population 
effect of the k'th characteristic alone is to assign to the individual at the p'th position 
in the education distribution for that gender category in year t the number of years of 
education at that position in t', holding the Z's and all other X's constant. The 
contribution of this change to the change in the income distribution between year t 
and year t' may then be expressed as the population structure effect of the k'th 
characteristic 
Pk,tt' = D[Xkt., X –t , Zt , YOt, Qt; Pt, Xt] 
- D[Xkt , X –t , Zt , YOt, Qt; Pt, V], 
5
 A "residual effect" may be defined implicitly by the adding-up requirement that the total change be 
expressed as the sum of the reward structure effect Btt' , the occupational position effect Ott' , the 
population structure effect Ptt', and a residual: 
Dt' - Dt = Btt' + Ott' + Ptt' + Rtt' . 
This decomposition will not be pursued further here. 
6
 Because mean income is kept constant, such a change is of no interest in understanding differences in the 
location of two years' distributions. 
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where the changed factor is denoted Xk and the others are denoted X - . 
Comparing the five simulations 
The final step is to compare the simulations and thereby determine the 
relative importance for income distribution change of the five simulated factors: the 
change in the whole reward structure, the change in whole occupational position 
structure, the change in the whole population structure, the change in the returns to 
education, and the change in the quantities of education. As described earlier, two 
aspects of income distribution change are of interest to us: the locational aspect and 
the inequality aspect. 
For each of these aspects of the income distribution, we seek to determine 
how important different factors are in accounting for the change in income 
distribution between one year and another. In many cases, we are able to make 
unambiguous ordinal statements. 
We turn now to a more detailed presentation of the implementation of these 
methods and the empirical results. 
III. Estimation Results in the Case of Malaysia 
Estimating the determinants of occupational position 
At any given time τ, each individual is classified into one and only one 
occupational position: wage employee, self-employed, or non-earner (which includes 
those in unpaid family work and the economically inactive).7 A three-way multinomial 
logit equation was then run in which the occupational position of individual i at time τ is 
expressed as a function of the individual's characteristics: 
The Malaysian data do not permit multiple classifications. 
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Prob(i=self employed)x = A(Aj=1x Zijx + r)ijx) 
Prob(i=wage employee)x = A(^j=2x Zijx + r)ijx) . 
In each year, occupational position equations are estimated separately for men and 
women and for household heads and non-heads. 
For heads of households, the Zijx include: (i) The individual's own characteristics: 
An education spline8 and an age quartic; and (ii) The average characteristics of family 
members other than oneself: Their mean education entered as a quadratic, their mean age, 
also entered as a quadratic, the fraction of them who are female, family size, the 
household dependency ratio, and rural/urban location. For non-heads of households, the 
Zijx includes everything that is included for the head, plus the head's own characteristics9, 
plus the head's actual occupational position.10 Since average characteristics of family 
members other than the head appear here as well, and include the individual whose 
occupational choice is being estimated, it may have possibly have introduced 
multicollinearity, but the analysis of the standard errors does not suggest that this 
happened. 
The residuals, r)ijx, are interpreted as representing unobserved determinants of 
occupational choice. 
The results of these estimations are reported in Table 1, which consists of 
four panels -- male heads of household, female heads of household, male non-heads, 
and female non-heads - in each of the three years. To briefly summarize the results 
variable by variable: 
8
 The spline in this case consists of three connected line segments, which allow for the dependent variable 
to change at one rate for each additional year of primary schooling, at a different rate for each additional 
year of secondary schooling, and at a third rate for each additional year of higher education. 
9
 The Malaysian data set did not include ownership of land or of other productive assets. If it had, we 
would have included it. 
10
 The head’s occupational position may be thought of as a proxy for the existence of a family business, 
thus affecting the occupational choice of other members. As with any proxy, there may be some reporting 
error. 
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• Education behaves quite inconsistently. More schooling sometimes 
increases the likelihood of being a wage employee and sometimes lowers 
it. On the whole, more schooling decreases the likelihood of being self-
employed. 
• The age quartic is consistently statistically significant for males and for 
female non-heads.11 
• On the whole, the likelihood of being a wage employee is an inverted-U-
shaped function of the education of other household members. The effect 
of others' education on the likelihood of being self-employed shows no 
consistent pattern or sign. 
• A higher dependency ratio, when statistically significant, reduces the 
likelihood of being a worker of either type. 
• Rural residency exhibits inconsistent effects: sometimes positive, 
sometimes negative, sometimes insignificant. 
• For the most part, the head's education and occupational position had no 
statistically significant impact on the occupational position of non-heads 
of household. However, one consistently strong relationship was that the 
head's being self-employed reduces the likelihood that non-heads are 
either wage employees or self-employed, and therefore increases the 
likelihood of their being non-earners. 
• The percentage of people in the household who are female exhibits no 
consistent relationship with occupational position. 
Overall, these equations explain at most 33% of the variation in occupational 
position – more typically, about 25%. Because we have not done well in predicting 
occupational positions from the observed Z's, we expect that the changes in the λ's 
11
 Statistical significance of the individual variables implies joint significance of the four variables taken 
together. 
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would not explain much of the change in income distribution - a result borne out in 
Section IV below. 
Estimating the earnings conditional on working in occupational position j . 
Let ln Yijx denote the log-earnings of individual i if s/he works in sector j at time 
T. Mincerian earnings functions are run separately for each sex and occupational position 
in each year: 
ln Yijx = pjx Xijx + si jx . 
Xijx includes, for each individual, an education spline, an age quartic, state of residence, 
and occupation12. The estimation method is least squares weighted by survey sampling 
weights. 
The results are reported in Table 2. Again, summarizing briefly, given all of 
the past work on earnings determination in Malaysia, it is hardly surprising to find 
that other things equal: 
• Education raises earnings. 
• The quartic polynomial in age is statistically significant. 
• Workers in administrative jobs earn more than professionals while those 
in other occupations earn less. 
• Non-agricultural workers earn more than do agricultural workers. 
• Workers in the Kuala Lumpur Federal Territory and in Johor earn more 
than do workers in other states. 
The overall fit of these models is quite good: for male and female wage-
earners, half or more of the variance in log-earnings is explained by these variables. 
For the self-employed, the fit is poorer, which is not surprising given the variability 
in work hours and in complementary resources among the self-employed. 
12
 Industrial sector dummies were not used because of coding changes between 1997 and the other years. 
The only industrial control that could be trusted was agriculture, whose effect is picked up by the 
occupation controls. 
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The next step is to proceed from estimation to simulation, to which we now 
turn. 
IV. Simulating the Role of Various Factors in Explaining the Changing Per-Capita 
Household Income Distribution in Malaysia 
Description of the simulations 
The simulations proceed from a change in labor earnings of individuals to a 
change in the income of the household to a change in the overall household income 
distribution. In the Malaysian data, labor earnings from wage employment or self-
employment are assigned to given individuals. The simulations change these 
amounts. Any other income received by the individual such as transfer income is 
assumed to be invariant with respect to any of the simulated changes and is not 
modeled. 
More specifically, the income of household h in a reference year t is the sum 
of the incomes of each of the household members: 
Yht = Zieh Yit. (1) 
Household member i is found in occupational position j (wage employment, self-
employment, or non-earner) according to the logit equations 
Prob(i=self employed)x = A(Aj=1x Zijx + r)ijx) 
and 
Prob(i=wage employee)x = A(^j=2x Zijx + r)ijx). (2) 
Thirdly, the earnings of individual i in occupational position j at time t is a function 
of a set of income determinants X: 
ln Yijt = pjt Xijt + Sijt (3) 
Five simulations are performed by substituting some of the values for a 
comparison year t' into (1) - (3) in place of the base year (t) values: 
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Simulation i. "The effect of changing the whole reward structure": 
For the reward structure as a whole, change all p's including the constant from their year t 
values to their year t' values: 
ln Yijti = pjt' Xijt + sijt. 
Everybody keeps the same occupational category; only the rewards within the category 
are changed. The residual sijt is found by estimating the original wage equation and 
comparing its prediction to the observed wage. Our interpretation is that the residual 
represents unobserved determinants of labor income. Consistent with this interpretation, 
we assign a “price” to these characteristics, which is the variance of the residuals. So 
whenever we change pjt to pjt' we also multiply the residuals by the ratio of their variances 
in t and t'. 
Simulation ii. "The effect of changing the whole occupational position 
structure": In the occupational position equation, change all X's from their year t 
values to their year t' values: 
Prob(i=self employed)t ii = A(Xj=1t' Zijt + Tiijt ) 
Prob(i=wage employee)t ii = A(^j=2t' Zijt + mijt ) 
The residuals (the r)ijt) cannot be uniquely identified from the original estimating equation 
(2), so they must be assigned. The way this is done is described in the following 
paragraph. 
The residuals in the occupational position equation are not as easily determined as 
the residuals in the earnings equation. While the former are uniquely identified by the 
difference between observed and predicted earnings, the latter must be drawn from an 
inverse hyperbolic secant, which is the distribution consistent with the multinomial logit 
occupational position equation. However, not any random draw is acceptable, as 
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residuals must be consistent with observed choices. Individual i’s choice obeys the 
following rules: 
If λj=1t' Zijt + ηijt > λj=2t' Zijt + ηijt and λj=1t' Zijt + ηijt > 0 , then individual i is 
self employed. 
If λj=2t' Zijt + ηijt > λj=1t' Zijt + ηijt and λj=2t' Zijt + ηijt > 0, then individual i is a 
wage earner. 
If both λj=2t' Zijt + ηijt < 0 and λj=1t' Zijt + ηijt < 0, then individual i is either 
inactive or an unpaid family worker. 
Note that what changes in these expressions are only the λ’s. The Z’s, and more 
significantly, the ηijt residuals, remain the same. This means that the residual drawn must 
be coherent with the preceding three conditions above to be in accordance with 
occupational choice observed. An easy way to do this is to draw the residuals randomly 
from the inverse hyperbolic secant and check to see if they are coherent with observed 
Z’s and choices and estimated λ. For those individuals whose drawn residuals are 
incoherent, we then redraw them and check again, keeping the drawn residuals for those 
individuals whose Z’s, λ’s, and η’s were coherent with their observed choices. We keep 
on redrawing previously incoherent residuals until no more individuals are left with 
incoherent Z’s, λ’s, and η’s. Generally this takes a few dozen draws. 
One final comment is on individuals observed in inactivity but simulated as wage 
or self employed workers. Since they were observed in inactivity, they have no wage 
residual associated to them that can be used in the construction of their counterfactual 
earnings. In this case, new residuals are drawn from normal distributions with zero mean 
variance equal to the observed variance of the observed residuals of wage or self 
employed workers. 
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Simulation iii. "The effect of changing the whole population structure": 
For the population structure as a whole, the third simulation changes all X's and all Z's 
from their year t values to their year t' values: 
Prob(i=self employed)iii = K(Xj=1t Zijt' + r)ijt' ) 
Prob(i=wage employee)iii = A(^=2t Zijt' + r)ijt' ) 
ln Yijtiii = pjt Xijt' + Sijt'. 
(Note: Residuals and other income are considered part of X and Z.) This third 
simulation puts some people into new occupational categories, and it changes the 
incomes within occupational categories for others. 
Simulation iv. "The effect of a change in the price of education alone": 
For the price effect of education alone, we are asking what would happen if the gain in 
income for an extra year of education were to be changed from the year t to the year t' 
values, while keeping all other p's constant. This changes only the coefficients on the 
education spline, using base year values for the coefficients on the other Xs, adjusting 
the constant so that the regression line rotates through the mean: 
l n Yijtiv = Ped,ijt' Xed,ijt + Pnon-ed,ijt Xnon-ed,ijt + 6ijt. 
By construction, this simulation has no effect on levels, so only its effect on inequality 
will be looked at. 
Simulation v. "The effect of a change in the quantity of education alone": 
For the population effect of education alone, the individual at the k'th position in the 
education distribution for that gender/age category in year t is assigned the number of 
years of education at that position in t', holding all other Xs and the Z's constant: 
l n Yijtv = ped,ijt Xed,ijt' + Pnon-ed,ijt Xnon-ed,ijt + 6ijt. 
This is a rank-preserving transformation of the quantity of education each individual 
possesses. 
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Earnings within an occupational category are then reestimated with the new, generally-
higher years of education substituted in place of the original ones13. 
Assessing the Effects 
The relative effects of these five simulations on the location and inequality of the 
Malaysian income distribution are each assessed both parametrically and non-
parametrically. For location, quantile curves are compared as well as specific statistics – 
the mean income and the poverty rate. For inequality, comparisons are made of Lorenz 
curves and of two inequality measures – the Gini coefficient and the Theil index. 
We look first at the 1984-89 period and then at the 1989-97 period. For each 
period, there are two sets of simulations: the "A" set takes the earlier year as t and the 
later year as t', while the "B" set does the reverse. 
A criterion is needed for deciding when one effect is more important than another. 
We shall say that an explanatory factor contributes more to the increase (resp., decrease) 
in the dependent variable (location as measured by quantile functions, means, and 
poverty headcounts and inequality as measured by Lorenz curves, Gini coefficients and 
Theil indexes), the more positive (resp., more negative) is the change in the explanatory 
factor. In cases where all simulations go part of the way toward explaining an observed 
change, this ordering rule is simple: the larger the effect, the more important is that 
explanatory factor. However, some simulated effects may be larger than the observed 
change and others may be negative, and in these cases, the preceding ranking criterion 
would say that the most important explanatory factor is the one that goes furthest in the 
same direction as the observed change, even to the point of overshooting. 
13
 Note that in this simulation, the educational endowments change income distributions only through 
people possessing more years of schooling and earning higher incomes in their pre-existing occupations. 
The occupational structure is kept fixed. 
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Results for the 1984-89 Period 
Focusing first on the location of the income distribution, as noted earlier, per 
capita incomes grew by only half a percent a year between 1984 and 1989. Accordingly, 
the plots of the actual 1984 and 1989 distributions barely diverge, and the simulation 
graphs in levels can hardly be distinguished from the actual distributions (Figures 5A and 
5B). The changes in the actual quantile function between 1984 and 1989, depicted in 
Figures 6A and 6B, are no more informative: no simulated effect lies everywhere 
between the zero line and the plus curve, nor does any simulated effect always lie above 
the actual change. This means that no one factor can be judged to be more important non-
parametrically than any other in explaining locational changes between 1984 and 1989. 
Accordingly, we turn our attention to the two location indices, the mean and the poverty 
headcount. 
The results for these two indices are presented in Tables 3A and 3B. We see that 
the modest increase in the mean income is accounted for well by the increase in mean 
education (Simulation v). Indeed, at this time, the population was becoming better-
educated (Table 5). According to our estimates, this increase in mean education 
accounted for 86-87% of the increase in mean income. The changes in the whole 
population structure, including not only years of education but also everything else, 
accounted for 145-251% of the increase in the mean. In other words, the actual mean did 
not increase by as much as the changing population structure would have implied, 
because other factors were operating to drive the mean downward. The other simulated 
changes, by contrast, exhibited either small effects (Simulation i) or unstable effects 
(Simulations ii and iii) on the mean. As for the change in the poverty rate, the change in 
the population structure accounts almost exactly for the change (100-104%). By contrast, 
the other factors (the changing reward structure and the changing occupational structure) 
perform poorly. 
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Turning now to the inequality aspect of the changing income distribution, 
Malaysia experienced an unambiguous decrease in inequality from 1984 to 1989, as 
measured by the Lorenz curves of per capita household income (bottom panels of Figures 
3 and 4). To gauge the relative importance of these five different factors, the differences 
between the actual Lorenz curve and each of the simulated ones are plotted in Figures 7A 
and 7B.14 We see that Simulations i and iii fit the actual change most closely, followed by 
Simulations ii and v, and lastly by Simulation iv. For the B set of simulations, 
Simulations i and iii also come the closest. Thus, in both sets of simulations, the falling 
inequality in the 1984-89 period is best accounted for by changes in the reward structure 
and the population structure, of which a key component was the falling returns to 
education, particularly higher education (cf. “Higher Education Spline” in Table 2). 
A word of explanation is also in order regarding Simulation iv, the results of 
which appear somewhat paradoxical. During the 1984-89 period, the estimated 
coefficients of the wage equations shown on Table 2 indicate that the earnings education 
profile became less steep for all sex and occupation categories. In view of this, why does 
substituting the 1989 prices of education into the 1984 distribution increase inequality as 
seen both by Gini and Theil summary measures and also in terms of Lorenz dominance? 
The answer, essentially, is the aggregation of the four gender-occupational 
position groups into families and then into an overall distribution. We examined the Theil 
and Gini coefficients for each of the four groups separately -- wage earning men, wage 
earning women, self-employed men, and self-employed women. The summary measures 
are shown in Table 6. As expected from the regression coefficients, the earnings 
inequality of Simulation iv within each one of these groups was less than that observed in 
the original data. Since the average income of each group had been adjusted to remain 
constant, the increase in inequality could not be attributed to between group inequality. 
14
 Because the actual Lorenz curves lie so close together, visual inspection is uninformative, so we have not 
presented those curves here. 
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This can be seen by noting that the observed Theil coefficient for the economically active 
population was 0.483 in 1984, whereas when 1989 education prices are substituted in, it 
falls to 0.460. 
One possibility is that once nonlabor income was added in, some correlation 
between Simulation iv losers and winners and nonlabor income would lead to the results 
observed, but this proves not to be the case. Inclusion of nonlabor income, as shown in 
Table 5, does not change the results: Simulation iv results still decrease the 1984 level of 
inequality. The Theil index for the economically active population falls from 0.487 to 
0.467. 
So if Theil indices fall for the economically active population when education 
prices are substituted into the 1984 distribution, then why do they rise for per capita 
family income? The reason is that when individuals are aggregated into families, the 
correlation between simulation losers and winners (remember that the simulation changes 
only returns to one characteristic – education) and pairing and family size leads to 
increased per capita family income inequality. 
Results for the 1989-97 Period 
Between 1989 and 1997, the two principal distributional facts are that the 
economy became richer at all centiles of the income distribution (see the top panels of 
Figures 1 and 2) and that the income distribution became unambiguously more unequal 
(top panels of Figures 3 and 4). Analysis of the same five simulations as in the earlier 
period suggests the following explanations. 
First, as regards the location of the income distribution, the two simulations that 
perform the best are Simulation iii (changing the whole population structure) and 
Simulation i (changing the whole reward structure). We can see this in three ways: 1. By 
comparing the several panels of Figure 8A and 8B; 2. By comparing the five simulated 
quantile differences to the actual quantile difference (Figures 9A and 9B); and 3. By 
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comparing the five simulated changes in mean and poverty headcount ratio to the actual 
changes (Tables 4A and 4B). In this period, the educational level of the population was 
increasing – even more so than in the earlier period (Table 5) – but these increased 
educational attainments account for only a modest amount of the total change. 
If not education, then what explains the large increases in average income from 
1989 to 1997? In part, a generalized increase in base income: the constant in the wage 
equation increases from 1989 to 1997 for all occupational categories, except wage-
earning women. For wage-earning men and self-employed women, who together account 
for around 55% of the population with positive income, the increase in the constant is 
around 0.5 logarithmic units, meaning an increase in ringgit of about 75%. For self-
employed men (around 15% of the those with positive incomes), the log change is 1.5, 
leading to an increase in ringgit by a factor of almost three. 
Another explanation is that there is one dimension of occupational determination 
that we did not model – the decrease in agricultural occupation. For all years and all 
modeled occupational categories, there is a very strong negative premium associated with 
having an agricultural occupation – other things being equal, being in agriculture reduces 
earnings by around 60%. From 1984 to 1989, the percentage of employed individuals in 
agriculture remained stable at 32%, but from 1989 to 1997, it fell from by almost half to 
17%. This change alone may have increased average incomes by around 10%. 
Turning finally to the causes of increased income inequality in Malaysia in the 
1989-97 period, Simulation iii exhibits the largest effect in both the A and B set of 
simulations. From this, we conclude that the increase in inequality in the 1989-97 period 
is best accounted for by changes in population structure. On the other hand, the factor 
estimated to be the next largest in the A set of simulations, Simulation iv, works in the 
opposite direction in the B set. The same aggregation issues discussed in detail for the 
1984-89 period probably were at work in the 1989-97 period. Next in importance, the 
factors that exhibit consistent effects (Simulation i and Simulation v) are also the ones 
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whose effects are small. Interestingly, the very small contribution of education's quantity 
effect in Malaysia is the exact opposite of what was found in Taiwan. There, the 
increased equality of years of education was the major factor lowering income inequality 
(Bourguignon, Fournier, and Gurgand, 1999). 
V. Conclusion 
This paper set out to answer four questions: Which factors were how 
important in explaining the rising incomes in Malaysia in 1984-89 and 1989-97, the 
falling income inequality in 1984-89, and the rising income inequality in 1989-97? 
Our analysis of the microeconomics of changing income distribution in Malaysia 
reveals: 
1. In the earlier period, the modest increase in mean income and the 
modest reduction in the poverty headcount ratio are accounted for 
by the changing population structure. 
2. In the earlier period, inequality fell. This is best accounted for by 
changes in the reward structure and the population structure. 
3. In the latter period, mean income rose substantially and the poverty 
rate fell substantially. The changes in the population structure and 
the reward structure each make important contributions. 
4. For inequality change in the latter period, as for mean income and 
poverty changes in the same period, these are best explained by 
changes in the population structure and the reward structure. 
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Table 1A 
















Employee Coeficient z value Coeficient z value Coeficient z value 
Primary Education Spline 
Secondary Education Spline 






































Other household members' mean education 0 .0058 2 .03 0 .0054 2 .07 -0 .0020 -0 .64 
Other household members' mean education squared - 0 . 0 0 0 1 -2 .77 - 0 . 0 0 0 1 -3 .19 0 .0000 -0 .86 
Other household members' mean age -0 .0512 -4 .89 -0 .0298 -3 .12 -0 .0282 -2 .25 
Other household members' mean age squared 0 .0005 3 .75 0 .0002 1.90 0 . 0 0 0 1 0 . 7 1 
Dependency Ratio -0.0177 -0.11 0.0851 0.55 -0.1769 -0.91 
Number of people in household -0.1067 -10.47 -0.0754 -7.53 -0.0955 -6.44 
Percent of members who are female 0.2236 2.17 0.0351 0.38 0.1298 1.11 
Rural 0.2097 4.27 0.1781 4.06 0.3048 5.29 
Constant -18.8505 -12.54 -21.2167 -14.16 -23.4937 -11.90 
Self Employed Coeficient z value Coeficient z value Coeficient z value 
Primary Education Spline 
Secondary Education Spline 
Higher Education Spline 
-0.00784 -7.37 -0.01292 -12.96 -0.00685 -5.19 
-0.01653 -7.76 -0.01983 -11.78 -0.01131 -6.08 





























Other household members' mean education 0 .0033 1.20 0 .0018 0 .72 -0 .0026 -0 .88 
Other household members' mean education squared - 0 . 0 0 0 1 -2 .97 0 .0000 -2 .05 0 .0000 -1 .15 
Other household members' mean age -0 .0063 -0 .64 0 .0167 1.86 0 .0082 0 .69 
Other household members' mean age squared 0 . 0 0 0 1 1.00 - 0 . 0 0 0 1 -0 .99 - 0 . 0 0 0 1 -1 .14 
Dependency Ratio 0.5001 3.16 0.8968 5.95 0.3859 2.01 
Number of people in household -0.0551 -5.75 -0.0317 -3.37 -0.0468 -3.26 
Percent of members who are female 0.1324 1.31 0.0128 0.14 0.2271 1.96 
Rural 0.6887 14.52 0.7778 18.35 0.9409 16.87 
Constant -28.4668 -17.63 -27.4292 -17.31 -34.1626 -15.86 
Table 1B 

















Primary Education Spline 
Secondary Education Spline 















































Other household members' mean education 0 .0198 4 .87 0 .0203 4 .96 0 .0300 6 .60 
Other household members' mean education squared -0 .0002 -5 .24 -0 .0002 -5 .36 -0 .0002 -6 .68 
Other household members' mean age 0 .0466 3 .43 0 .0467 3 .64 0 .0314 2 .18 
Other household members' mean age squared -0 .0005 -2 .83 -0 .0006 -3 .20 -0 .0002 -0 .99 
Dependency Ratio -0.1694 -0.92 -0.5716 -3.01 -0.8949 -3.98 
Number of people in household -0.1825 -9.51 -0.1721 -8.79 -0.1742 -7.51 
Percent of members who are female 0.2976 2.69 0.2356 2.16 0.3042 2.45 
Rural 0.1950 2.60 0.2327 3.15 0.2189 2.46 
Constant -2.2106 -1.19 -4.5755 -2.08 -4.0615 -1.78 
Self-emp -0.0125563 -7.90 -0.0065768 -3.18 
Primary Education Spline 
Secondary Education Spline 















































Other household members' mean education 0 .0088 2 .26 - 0 . 0 0 0 1 -3 .79 - 0 . 0 0 0 1 -3 .75 
Other household members' mean education squared - 0 . 0 0 0 1 -2 .47 0 .7374 10 .73 0 .7776 8 .50 
Other household members' mean age -0 .0028 -0 .23 - 0 . 0 0 0 1 -0 .94 -0 .0002 -0 .92 
Other household members' mean age squared 0 . 0 0 0 1 0 .77 -0 .3764 -2 .23 -0 .1466 -0 .62 
Dependency Ratio 0.2932 1.69 -0.1361 -8.39 -0.1269 -5.49 
Number of people in household -0.0879 -5.61 0.2165 2.23 0.4565 3.52 
Percent of members who are female 0.0759 0.74 -8.3824 -3.28 -12.5866 -3.21 
Rural 0.9015 12.57 0.0127 1.10 0.0165 1.03 
Constant -8.6442 -3.13 
Table 1C 
Occupational Position Equations for Male Non-Heads 
Male Non-heads 84 Male Non-heads 89 Male Non-heads 97 
N 30,125 32,968 19,490 
Log likelihood -19951.4 -23187.6 -11519.0 
Pseudo R2 0.2747 0.2503 0.3348 
Employee 
Primary Education Spline 
Secondary Education Spline 





Head's Primary Education Spline 
Head's Secondary Education Spline 
Head's Higher Education Spline 
Head Wage Worker 
Head Self Employed 
Head's Age 
Head's Age Squared 
Other household members' mean education 
Other household members' mean education squared 
Other household members' mean age 
Other household members' mean age squared 
Dependency Ratio 
Number of people in household 




















































































































































Primary Education Spline 
Secondary Education Spline 





Head's Primary Education Spline 
Head's Secondary Education Spline 
Head's Higher Education Spline 
Head Wage Worker 
Head Self Employed 
Head's Age 
Head's Age Squared 
Other household members' mean education 
Other household members' mean education squared 
Other household members' mean age 
Other household members' mean age squared 
Dependency Ratio 
Number of people in household 




















































































































































Occupational Position Equations for Female Non-Heads 
Female Non-heads 84 Female Non-heads 89 Female Non-heads 97 
N 66,748 76,409 48,010 
Log likelihood -42365.3 -46667.0 -31708.8 
Pseudo R2 0.1451 0.1603 0.1706 
Employee 
Primary Education Spline 
Secondary Education Spline 





Head's Primary Education Spline 
Head's Secondary Education Spline 
Head's Higher Education Spline 
Head Wage Worker 
Head Self Employed 
Head's Age 
Head's Age Squared 
Other household members' mean education 
Other household members' mean education squared 
Other household members' mean age 
Other household members' mean age squared 
Dependency Ratio 
Number of people in household 




















































































































































Primary Education Spline 
Secondary Education Spline 





Head's Primary Education Spline 
Head's Secondary Education Spline 
Head's Higher Education Spline 
Head Wage Worker 
Head Self Employed 
Head's Age 
Head's Age Squared 
Other household members' mean education 
Other household members' mean education squared 
Other household members' mean age 
Other household members' mean age squared 
Dependency Ratio 
Number of people in household 

























































































































































Primary Education Spline 
Secondary Education Spline 

























Kuala Lumpur Federal Territory 
Labuan Federal Territory 
Rural 
Constant 





























































































































































































Professional is the omitted category for type of occupation dummies. 
Agriculture is the omitted category for industry dummies. 
Johor is the omitted category for State dummies. 
Table 2B 
Earnings Functions for Female Wage-Earners 





Primary Education Spline 
Secondary Education Spline 

























Kuala Lumpur Federal Territory 





























































































































































































Professional is the omitted category for type of occupation dummies. 
Agriculture is the omitted category for industry dummies. 
Johor is the omitted category for State dummies. 
Table 2C 





Primary Education Spline 
Secondary Education Spline 

























Kuala Lumpur Federal Territory 
Labuan Federal Territory 
Rural 
Constant 





























































































































































































Professional is the omitted category for type of occupation dummies. 
Agriculture is the omitted category for industry dummies. 
Johor is the omitted category for State dummies. 
Table 2D 
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Secondary Education Spline 

























Kuala Lumpur Federal Territory 
Labuan Federal Territory 
Rural 
Constant 





























































































































































































Professional is the omitted category for type of occupation dummies. 
Agriculture is the omitted category for industry dummies. 
Johor is the omitted category for State dummies. 
Table 3A. 
Distribution of Per Capita Household Income 
Substituting 1989 values into 1984 Distribution (Period 1) 
Location Inequality 
Mean Pov Hdct Gini Theil 
Actual value, 1984 









Actual change (as a % of the total change) 3.2% -11.1% -5.1% -12.5% 
Simulations substituting the 1989 values into the 1984 distribution: 
i. Change the whole reward structure by substituting 1989 betas into the 1984 distribution 
ii. Change the whole occupational structure by substituting 1989 lambdas into the 1984 distribution 
iii. Change the whole population structure by substituting 1989 x's and z's into the 1984 distribution 
iv. Price effect of education alone: substitute 1989 price of education into the 1984 distribution 
v. Population effect of education alone: substitute 1989 years of education into the 1984 distribution 































i. Change the whole reward structure by substituting 1989 betas into the 1984 distribution 
ii. Change the whole occupational structure by substituting 1989 lambdas into the 1984 distribution 
iii. Change the whole population structure by substituting 1989 x's and z's into the 1984 distribution 
iv. Price effect of education alone: substitute 1989 price of education into the 1984 distribution 












Distribution of Per Capita Household Income 
Substituting 1984 values into 1989 Distribution (Period 1) 
Mean 
Location 
Pov Hdct Gini 
Inequality 
Theil 
Actual value, 1989 









Actual change (as a % of the total change) 
-3.1% 12.5% 5.3% 14.2% 
Simulations substituting the 1984 values into the 1989 distribution: 
i. Change the whole reward structure by substituting 1984 betas into the 1989 distribution 
ii. Change the whole occupational structure by substituting 1984 lambdas into the 1989 distribution 
iii. Change the whole population structure by substituting 1984 x's and z's into the 1989 distribution 
iv. Price effect of education alone: substitute 1984 price of education into the 1989 distribution 
v. Population effect of education alone: substitute 1984 years of education into the 1989 distribution 




































i. Change the whole reward structure by substituting 1984 betas into the 1989 distribution 
ii. Change the whole occupational structure by substituting 1984 lambdas into the 1989 distribution 
iii. Change the whole population structure by substituting 1984 x's and z's into the 1989 distribution 
iv. Price effect of education alone: substitute 1984 price of education into the 1989 distribution 







Distribution of Per Capita Household Income 
Substituting 1997 values into 1989 Distribution (Period 2) 
Location Inequality 
Mean Pov Hdct Gini Theil 
Actual value, 1989 









Actual change (as a % of the total change) 88.4% -57.3% 8.3% 21.4% 
Simulations substituting the 1997 values into the 1989 distribution: 
i. Change the whole reward structure by substituting 1997 betas into the 1989 distribution 
ii. Change the whole occupational structure by substituting 1997 lambdas into the 1989 distribution 
iii. Change the whole population structure by substituting 1997 x's and z's into the 1989 distribution 
iv. Price effect of education alone: substitute 1997 price of education into the 1989 distribution 
v. Population effect of education alone: substitute 1997 years of education into the 1989 distribution 




































i. Change the whole reward structure by substituting 1997 betas into the 1989 distribution 
ii. Change the whole occupational structure by substituting 1997 lambdas into the 1989 distribution 
iii. Change the whole population structure by substituting 1997 x's and z's into the 1989 distribution 
iv. Price effect of education alone: substitute 1997 price of education into the 1989 distribution 







Distribution of Per Capita Household Income 
Substituting 1989 values into 1997 Distribution (Period 2) 
Mean 
Location 
Pov Hdct Gini 
Inequality 
Theil 
Actual value, 1997 









Actual change (as a % of the total change) -46.9% 134.3% -7.7% -17.6% 
Simulations substituting the 1989 values into the 1997 distribution: 
i. Change the whole reward structure by substituting 1989 betas into the 1997 distribution 
ii. Change the whole occupational structure by substituting 1989 lambdas into the 1997 distribution 
iii. Change the whole population structure by substituting 1989 x's and z's into the 1997 distribution 
iv. Price effect of education alone: substitute 1989 price of education into the 1997 distribution 
v. Population effect of education alone: substitute 1989 years of education into the 1997 distribution 




































i. Change the whole reward structure by substituting 1989 betas into the 1997 distribution 
ii. Change the whole occupational structure by substituting 1989 lambdas into the 1997 distribution 
iii. Change the whole population structure by substituting 1989 x's and z's into the 1997 distribution 
iv. Price effect of education alone: substitute 1989 price of education into the 1997 distribution 







Rising Educational Attainments in Malaysia, 1984-97. 



































































Source: Milanovic (1999) 
Table 6. 
Actual and Simulated Inequality for Disaggregated Gender-Occupational Position Groups. 
Theil T for Wage Income by Sex and Activity Category Gini Coefficient for Wage Income by Sex and Activity Category 
Observed 84 
89 betas, 84 others 
Observed 89 






























89 betas, 84 oth 
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Theil T for all Income (Wage Income + Other Income) Gini Coefficient for all Income (Wage Income + Other Income) 
Observed 84 
89 betas, 84 others 
Observed 89 
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Figure 2 
Differences in Quantile Functions 
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Figure 4 
Differences in Lorenz Curves 
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Figure 6A. Quantile Curves: Simulated Values Minus 1984 Actual 
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Figure 6B. Quantile Curves: Simulated Values Minus 1989 Actual 
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Figure 7A. Lorenz Curves: Simulated Values Minus 1984 Actual 
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Figure 7B. Lorenz Curves: Simulated Values Minus 1989 Actual 
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Figure 9A. Quantile Curves: Simulated Values Minus 1989 Actual 
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Figure 9B. Quantile Curves: Simulated Values Minus 1997 Actual 
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Figure 10A. Lorenz Curves: Simulated Values Minus 1989 Actual 
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Figure 10B. Lorenz Curves: Simulated Values Minus 1997 Actual 
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